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Patent Claims 



Projections lens, having an object plane, having an image 
plane, havabig a lens arrangement and having at least one 
gas chamberX filled with gas or through which gas flows, 
wherein the \gas chamber is constructed as an at least 
approximately\ plane-parallel manipulation chamber, and 
wherein the W an i-P ulat; i- on chamber in connected with 
pressure changeX means . 
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2. Projection lens ,\ having an object plane, having an image 

^Q-^J^j plane, having a iens arrangement and having at least one 

^ gas chamber filled with gas or through which gas flows, 

^ wherein that the gas chamber is constructed as an at least 

fS 15 approximately plane-parallel manipulation chamber, and 

=P wherein the manipulation chamber in connected with gas 

f£ composition change means. 

^ 3. Projection lens, havimg an object plane, having an image 

p 20 plane, having a lens arrangement and having at least one 

j£j gas chamber filled witri gas or through which gas flows, 

fy wherein that the gas >cjrafriber is constructed as an at least 

O approximately plane-parallel manipulation chamber, and 
wherein the manipulation chamber in connected with 

25 pressure change means andlgas composition change means. 

4. Projection lens according! to claim 1, 2 or 3, wherein the 
manipulation chamber ia located between the lens 
arrangement and the image nlane . 





5. Projection lens according t® claim 1, 2 or 3, wherein the 
manipulation chamber is located in the lens arrangement. 

6. " Projection lVns according to claim 5, wherein the 
35 manipulation cmmber is arranged between an end plate and 

the lens situated adjacent to the end plate. 
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Projection lens according to claim 5, wherein an end plate 
of the lens arrangement is bipartite, and wherein the two 
end plat^J[raarts are arranged at a spacing from one another 
and form tnb manipulation chamber between them. 
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Projection\lens, having a lens arrangement comprising 

a first lenfe group (LG1) of positive refractive power, 

a second lens group (LG2) of negative refractive power, 

a third lens\ group (LG3) of positive refractive power, 

a fourth lend group (LG4) of negative refractive power, 

a fifth lens iroup (LG5) of positive refractive power, and 

a sixth opticau group (LG6) , 

wherein there vLs provided in the sixth optical group a 
first optical element with radii of curvature Rl and R2 , a 
thickness dl ank a diameter DU1 , wherein it holds that 
| Rl | > 3 000 mm, |\l2 | > 3 0 00 mm and 

dl I 
DUX > 5 ■ 
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Projection lens according to claim 8, wherein it holds 
that | Rl | > 5000 mm-WnJ I R2 I > 5000 mm. 
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Projection lens c acc 
that 

dl 1 

— >- preferably 



ling to claim 8, wherein it holds 



dl 



I 

DU^ 3 



Projection lens according to alaim 8, 9 or 10, wherein the 
first optical element and a second optical element of the 
sixth optical group enclose a gas chamber, wherein it 
holds for the radius of curvature R3 of the surface of the 
second optical element, which falpes the first lens, that: 
| R3 | > 3 0 0 0 mm . 



12. Projection lens according to clao\m 
for the radius of curvature R3 that^ 



11, wherein it holds 
I R3 I > 5 00 0 mm. 
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13. Projection lens according to claim 11 or 12, wherein it 
holds for the radius on curvature R4 of the further 
surface of the second optical element that: 

| R4 | > 3000 mm, preferably \R4 | > 5000 mm. 

14. Projection lens according to claim 11, wherein the second 
optical fl^ement has a thickness d2 , wherein it holds that: 
dl+d2 >6p.0 mm. 

15. Projection lens according tio one of the claims 1 to 14, 
wherein a lens with an aspheric surface is provided in the 
first lens cluster (LG1) 



16. Pro j ection lens according to claim 15, wherein the lens 
with t h^g a spheric surface is arranged upstream of the 
first bulge in the light direction. 

17. Projection lens according to\ claim 15 or 16, wherein the 
aspheric surface is arranged \on the first curved surface 
of the aspheric lens. 

18. Projectio^^ens according to at least claim 1, wherein the 
projection lens has on the image side a numerical aperture 
of at leasta 0.75, preferably 0.85. 

19. System for pYoj ection lens, having an object plane, having 
an image plane, having a lens arrangement and having at 
least one gas (chamber filled with gas or through which gas 
flows, wherein\ the gas chamber is constructed as an at 
least approximately plane-parallel manipulation chamber, 
and wherein the\ refractive index can be varied in the 
manipulation chamber by pressure changes. 

20. System for jp^jection lens, in particular for 
microlithograpny7 -i naving an object plane, having an image 
plane, having a lens arrangement and having at least one 
gas chamber filled with gas or through which gas flows, 
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wherein the gas chamber is constructed as an at least 
approximately plane-parallel manipulation chamber, and 
wherein the refractive index can be varied in the 
manipulation\ chamber by changes in gas composition. 
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System for \ projection lens, in particular for 
microlithograpny, having an object plane, having an image 
plane, having a lens arrangement and having at least one 
gas chamber filled with gas or through which gas flows, 
wherein the gas chamber is constructed as an at least 
approximately plane-parallel manipulation chamber, and 
wherein the refractive index can be varied in the 
manipulation chamber by pressure changes and changes in 
gas composition. 

System for projection lens according to claim 19, wherein 
the offset of the refractive index can be set via the gas 
composition in such a way that the refractive index can be 
manipulated in both directions 

System for pro j ection \lens according to claim 20, wherein 
the offset of the refractive index can be set via the gas 
composition in such a way that the refractive index can be 
manipulated in both directions. 

System for projection according to claim 21, wherein 

the offset of the refrafcfTive index can be set via the gas 
composition in such a waylthat the refractive index can be 
manipulated in both directions . 

System for projection lens according to claim 19, wherein 
in addition to the manipulation chamber a further at least 
approximately plane-parallel maraipulable gas interspace is 
provided, for the purpose of removing field curvature, on 
a substrate, which is to be exposed, in the sixth optical 
group (LG6) . 
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System for projection ler^s according to claim 20, wherein 
in addition to the manipulation chamber a further at least 
approximately plane-parallel manipulable gas interspace is 
provided, for the purpose pf removing field curvature, on 
a substrate, which is to ba exposed, in the sixth optical 
group (LG6) . \ 

System for projection lens according to claim 21, wherein 
in addition to the manipulation chamber a further at least 
approximately plane-parallel manipulable gas interspace is 
provided, for the purpose of removing field curvature, on 
a substrate, which is to be e^qposed, in the sixth optical 
group (LG6) . \ 

Projection\ exposure machine in microlithography , having a 
light source which outputs radiation of wavelengths 
shorter thai! 3 70 nm, where it comprises a projection lens 
according to\at least one of the preceding claims. 

Method for producing microstructured components, in the 
case of which a substrate provided with a light-sensitive 
layer is exposed to UV light by means of a mask and a 
projection exposure machine with a lens arrangement, 
wherein an at\ least approximately plane-parallel 
manipulation chamber which is connected to a gas source is 
created in the projection exposure machine, the refractive 
index being manipulated by pressure changes and/or changes 
in gas composition. \ 

Method according to claim 29, wherein the manipulation 
chamber is installed iA the projection lens on the input 
side of the lens arrangement or on the side of the mask. 

Method according to claim 29, wherein the manipulation 
chamber is installed onU the output side of the lens 
arrangement or on the side! of the wafer. 
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Method according to claim 2 9 , wherein the manipulation 
chambe<Jgte installed between the lens arrangement and the 
image pla\ie . 



Method According to claim 29, wherein the plane-parallel 
manipulation chamber is sealed off from the surroundings, 
and in^tpat a gas mixture is led to the manipulation 
chamber im a controlled fashion via a pressure connection. 

Method according to claims \29 and 33, wherein when the 
projection lens is being tuned a filling gas is introduced 
which is subsequently exchanged by the operator for a gas 
mixture . \ 

Method according to claim 27, wherein provided in addition 
to the jfJaflaipulation chamber is a further manipulable gas 
interspace \ by means of which a field curvature on the 
substrate t<\ be exposed can be removed. 

Method for producing microsftructured components, in the 
case of which a substrate provided with a light-sensitive 
layer is exposed by ultraviolet light by means of a mask 
and a projection exposure machine according to claim 26 
and, if appropriate, is structured after the development 
of the light-sensitive layer in\ accordance with a pattern 
included on the mask. 

ProjectVon lens for the microlithography , having an object 
plane, Having an image plane, having a lens arrangement 
and having at least one gas chamber filled with gas or 
through which gas flows, wherein the gas chamber is 
constructed\ as an at least approximately plane-parallel 
manipulat ion\chamber , and wherein the manipulation chamber 
in connected with pressure change means. 



Projection lens\for the microlithography, having an object 
plane, having am image plane, having a lens arrangement 
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and having at least one gas chamber filled with gas or 
through wHich gas flows, wherein the gas chamber is 
constructed \ as an at least approximately plane-parallel 
manipulation tehamber, and wherein the manipulation chamber 
is connected with gas composition change means. 

Projection lena for the microlithography , having an object 
plane, having in image plane, having a lens arrangement 
and having at least one gas chamber filled with gas or 
through which gas flows, wherein the gas chamber is 
constructed as^tfm at least approximately plane-parallel 
manipulation chamber, and wherein the manipulation chamber 
is connected wAth pressure change means and gas 
composition change! means . S 
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